This paper focuses on CFD modeling of Solid oxide fuel cell (SOFC) which is coupled with co-generation system. The SOFC cogeneration system is a low emission and energy efficient combined heat and power (CHP) is a most promising candidate in the field of electric and thermal energy generation technology for execution in future commercial buildings. Using finite volume approach CFD modeling of SOFC has been carried out by using commercial software COMSOL 4.3.1. The performance characteristic of an SOFC has been examined by performing parametric analysis. The effect of fuel utilization factor, recirculation ratio, operating temperature significantly affects the cell performance. It has been observed that, internal reforming is advantageous over the external reforming system in terms of thermo-economics and power supply.
Introduction
The use of cogeneration system to lower the electrical and thermal demands in buildings has gotten expanding consideration among the last few years. Although it is still in the developing stages and the possibilities for energy sparing in buildings are not altogether comprehended to date. Among different innovations accessible for building relevance's, in buildings regarding thermal energy and power generation fuel cells are considered as a most promising energy conversion device. On comparing conventional power plants with SOFC, SOFC have higher power generation and efficiency.
The utilization of fuel cell likewise brings about the much lower release of green-house gasses and other pollutants [1] . Among various types of fuel cell, SOFC is consider for this work, as in small and large scale building (commercial and private) the need of power is meeting by cogeneration system, where SOFC is integrated with cogeneration system due to having wide scope of operation. On comparing SOFC with fossil-fuels technology, SOFC facilitates higher combined thermal and electrical efficiency of about 90% and are not restricted by Carnot efficiency, as it does not have any moving parts. For distributed power generation and even for stationary, SOFC-stacks are appropriate means; since it has high operating temperature of about 600-1000 C makes it possible for hydrocarbon based fuel with internal reforming and produce a high-quality exhaust waste simultaneously for cogeneration. In the case of working with natural gas as fuel, SOFCs can wipe out all NOx, SOx, and particulate matter outflows, and decrease the carbon content in discharges by up-to 53% in contrast with conventional fossil-energized power plants. These characteristics of SOFCs make them important for power generation situations where high power consistency is required, emissionminimization is needed and where natural waste-gasses are accessible for fuel [2]. It's important that the working temperature of SOFC is sufficiently high to supply adequate heat to the reforming of fuel [3] . This permits SOFCs to change fuel inside, which expels the requirement for costly outer reformers used to create hydrogen (H 2 ) in SOFCs. The high working temperature additionally empowers SOFCs to utilize the remaining thermal energy for space and water heating, permitting SOFC to be utilized as a cogeneration system. . But there are various shortcomings in their models i.e. The models are oversimplified, 1 dimensional, the mechanism inside a fuel cell are not well illustrated, assume uniform temperature distribution along PEN structure, ignore actual chemical kinetics. Later, advancement in modelling and simulation is done by introducing of matured 2 and 3 dimensional modelling.
Nomenclature

A
As various physical and chemical mechanisms take place inside the SOFCs, these phenomena can be well understood by computational approach. Computational fluid dynamic (CFD) analysis has been carried out as a tool
